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Elastic response:
Direct calculation (g, d,)
eBack-calculation (g, G,)

Plastic response:
eNon-linear regression model

Subgrade behaviour:

eResilient modulus

eCharacteristics of permanent deformation
Permanent deformation design model
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Vertical subgrade deflection comparison
MLLE vs LVDT
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Permanent MDD Displacement (mm) Depth (mm)

m Non=linearsri
model -

PD = mN + a(1 — ebN)

a = bedding-in

m = linear displacement
rate

HVS Wheel-load Repetitions
Millions
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Permanent deformation bedding-in vs critical parameter
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Linear permanent deformation rate vs critical parameterl
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|5 mm subgrade deformationI R2 = 0,672

SEE = 0,379
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m Model not calibrated for field variables
m Density
m Degree of saturation

m Further refinements are possible
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m Investigate n'on-linearity if possible



HVS-section Nr: 332A2 Region:  Port Elizabeth, Eastern Cape Road Nr:  N2/11 Year of test: 1988
Pavement structure Instrumentation detail Pavement material information
Test . int Layer Type Material properties Field TRH14
est section poin Density MC
0 _ 0 2 4 6 8 10 12 14 16 (UCS, CBR, MDD, OMC,etc) (kg/CUb m) ((yo) class
i 0-50 Asphalt New and old asphalt surfacing layers
MDD MDD
VvV &+ &
100 | S avaty. 50 50
V.V VvV
V.V YV
VVVVVV MDD MDD 50 - 250 Crushed mDD = 2233, OMC = 5,5 99,5% mDD| 3,1 G2
200 | VVVVVV o 5 Stone CBR=91@98 %
\vavalv4 GM =225
Lo .
300 | . O-O
00 250 -370 |Natural mDD = 1908, OMC = 10,3 87,4% mDD| 12,9 G5
0. MDD MbD gravel CBR=48 @ 95 %
400 'Q.°.0 375 375 subbase GM = 2,06
Shte
Q. O' 370 + In-situ Stony limestone and sand 95,8% mDD| 11,2 G6
500 - g9 subgrade | mDD = 1926 OMC = 12,1
- O g MDD MDD CBR=27 @ 93 %
Tente! 550 550 GM = 1,65
600 _| S
PG
Q-
200 NG
1 [2aC
Q-9
800 | [ QO MDD MDD
<. O . 800 800
.Q’ -0
90 | |-+ 0=
90
e
1000 ;| (O X
Y
MDD anch MDD anch
Depth (mm) at3 mazgp?hr at3 maggp?hr
Load sequence detail: Related reports:
Repetitions Test information No report available
From To Wheel load | Tyre pressure Water added
0 604 735 40 kN 520 kPa No
604 735 1245733 60 kN 690 kPa No
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Deep in situ Subgrade
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m Effect of moisture content and density excluded
m Data not available

m Given the amount of deformation contributed by
the subgrade — no further refinement



1Fe) StirrirnlelrlZe

I Wordlaleels)
Creealcliations




	Florida Department of TransportAPT and Instrumentation Workshop
	Structure of presentation
	Background and analysis process
	Subgrade definition
	HVS tests used in study
	Analysis process
	HVS testing:MDD installation
	Elastic response
	Elastic response:Depth deflection bowls
	Elastic response:Depth deflection profile
	MDD depth deflection data:Deflection history
	MDD depth deflection data:Deflection profile
	Analysis process:Average layer elastic strain
	Analysis process:Direct vs. back-calculation
	Analysis process:Direct vs. back-calculation
	Plastic response
	Analysis process:Permanent MDD displacement
	Analysis process:Permanent MDD displacement
	Analysis process:Permanent MDD displacement
	Plastic response:Bedding-in “a”
	Plastic response:Linear deformation rate “m”
	Plastic response:Critical parameter, ev
	Plastic response: Critical parameter, sv
	Plastic response:Critical parameter, ds
	Design models
	Subgrade design transfer functions (S-N curves)
	Plastic response:S(vertical strain)-N data
	Plastic response:S(vertical stress)-N data
	Plastic response:S(subgrade deflection)-N data
	Plastic response:S-N subgrade deformation model
	Plastic response:S-N subgrade design models
	Plastic deformation model:Conclusions
	Model refinement
	Issues to address
	Continuous model
	Approach to calibration
	Models fitted
	Continuous subgrade distress models
	Continuous subgrade distress models
	Deflection calculation in the design case
	Upper subgrade Mr
	Lower subgrade Mr
	Deep in-situ subgrade Mr
	To summarize
	To summarize (continued)

